Forty healthy children, aged between two and 12 years of age undergoing elective surgery where the anaesthetic technique involved tracheal intubation followed by spontaneous ventilation were studied. Induction of anaesthesia was with either alfentanil 15 pg.kg to which lignocaine 0.2 mg-kg-' had been added. Intubating Conditions were graded on a four point scale for ease of laryngoscopy, vocal cord position, degree of coughing, jaw relaxation and limb movement. All children were successfully intubated a t the first attempt. There were no significant differences in the assessments of intubating conditions between the two groups.
Introduction equilibration time and is rapidly hydrolysed by
The use of suxamethonium to facilitate tracheal intubation may give rise to adverse effects. This has led to a decline in its role in anaesthesia for elective paediatric surgery. The combined use of propofol and alfentanil to facilitate elective tracheal intubation is well established in both adult (1-5) and paediatric practice (6) (7) (8) (9) . Remifentanil is a recently introduced potent opioid that has a short blood brain nonspecific esterases in the blood resulting in a fast offset of action. These pharmacological properties suggest that remifentanil may be a suitable opioid to use, in combination with propofol, to facilitate tracheal intubation when a rapid return to spontaneous ventilation is required. This study was designed to compare intubating conditions, haemodynamic response and the time taken to resumption of spontaneous ventilation following the use of either alfentanil or remifentanil combined with 
Patients and methods
Local ethics committee approval was obtained to study 40 children, aged 2-12 years of age, who would require tracheal intubation as part of their anaesthetic technique and in whom cpontaneous ventilation was planned during surgery. All patients were ASA I or 11. Patients were excluded if history or examination suggested difficulty in intubation. Informed written consent was obtained from a parent of all patients studied. Premedication consisted of trimeprazine 2 mg.kg-', given one to two h prior to surgery, and the application of EMLA cream to the dorsum of each hand at the same time. On arrival in the anaesthetic room, baseline noninvasive measurements of heart rate, arterial blood pressure and pulse oximeter oxygen saturation (Spo,) were made. A 22G cannula v.ras sited on the dorsum of a hand.
Patients were then randomly assigned to one of two groups: in Croup 1, anaesthcsia was induced with alfentanil 15pg.kg ' given ovcr 30s, followed by propofol 4 mg-kg given over 15 s. Lignocaine 0.2 mg.kg-' was mixed with the propofol to prcvent pain on injection. In Group 2, anaesthesia was induced with remifentanil 1 pg.kg ~ ' given over 30 si followed by propofol as for Group 1. In both groups, following completion of the propofol injection, the lungs were ventilated with 67% nitrous oxide in oxygen and, at 45s following completion of the propofol injection, tracheal intuba tion was attempted by an experienced paediatric anaesthetist blinded to the patient's randomization group. Following tracheal intubation, isoflurane 1% inspired was added to the fresh gas and ventilation was supported until Spontaneous breathing resumed. At this point the study was complete. Recordings of heart rate, arterial blood pressure and Spo, were made immediately following induction of anaesthesia and at one and three min following tracheal intubation. The quality of intubating conditions obtained was graded using the scoring system of Helbo-Hansen (lo), as modified by Steyn (8) . Ease of laryngoscopy, vocal cord position, degree of coughing, jaw relaxation and limb movement were scored on a four-point scale (Table  1) . Overall intubating conditions were defined as, 'near ideal', when at worse there was a single score of two in any category, and as, 'suboptimal', when at best there was a single score of three in any ca tegory.
Power calculations showed that, in order to detect a difference of twomin in the mean time to resumption of spontaneous ventilation at a two tailed significance of 5% with 90°% power, 15 patients would be required in each group. Similarly, to detect a halving in the proportion of patients who were considered to have 'near ideal' intubating conditions at a two tailed significance of 5% with 90% power, would require 22 patients in each group. Twenty patients in each group were studied.
The results were analysed using CPCC statistical software. Interval data were examined for normality using normal plots and Lillicfors testing. Groups were then compared using two sample t-testing or Mann-Whitney U-testing as appropriate. For nominal data, groups were compared using the chi-square test or Fisher's exact test as appropriate. Results were considered significant when P<0.05.
Results
A total of 40 children was studied, divided equally between the alfentanil and remifentanil groups. The two groups were comparable in age, weight and gender distribution (Table 2) . In all patients, intubation was successful at the first attempt. The scores obtained for each assessment category are shown in Table 3 . 'Near ideal', overall intubating conditions were obtained in 17/20 and 16/20 patients in the alfentanil and remifentanil groups respectively. Overall, 'suboptimal', intubating conditions were obtained in 2/20 and 4/20 patients in the alfentanil and remifentanil groups respectively. There were no significant differences between the groups for individual assessment categories nor for the overall assessments of intubating conditions. Haemodynamic changes are summarized in Figure 1 and Figure 2 . There were no significant differences between the two groups. Remifentanil produced a greater fall in mean arterial pressure following induction of anaesthesia but this did not reach statistical significance. There were no episodes of clinically significant bradycardia in any patients. Episodes of oxygen desaturation (Spo, <95%) occurred in 3/20 patients in the alfentanil group and in 4/20 patients in the remifentanil group. In all cases, these episodes were related to upper airway obstruction in patients having adenotonsillectomy and were rapidly resolved by the use of a Guedel 
Discussion
The use of remifentanil has been reported in paediatric practice (11, 12) , though experience is still limited. Because of its very short elimination halftime, remifentanil is normally administered as a continuous infusion during surgery. In this study, we restricted our use of remifentanil to a single bolus to assess its effect compared to alfentanil, when combined with propofol in facilitating intubation. Previous studies, in children, using propofol alone, found intubating conditions to be inadequate (6, 8) . Therefore, a control group using propofol without opioid was not used. All opioids have the potential to produce dose dependent falls in blood pressure and heart rate. Previous studies using higher doses of alfentanil (greater than 30 pg.kg-') to facilitate intubation have shown that hypotension and bradycardia may occur (13,14) . In our study, following induction of anaesthesia patients in the remifentanil group showed a larger fall in mean arterial pressure, but this did not reach Statistical significance. A previous study (12) included a comparison of remifentanil and alfentanil in paediatric patients undergoing daycase strabismus surgery. The bolus dose of alfentanil used was 100 pg.kg-', and for remifentanil 1 pg.kg-'.
Hypotension was not reported following induction of anaesthesia, but of the 19 patients who received the above bolus of alfentanil, followed by an infusion at 2.5 pg-kg-'.min-', four required naloxone after the termination of anaesthesia, and a further four patients had postoperative hypoxaemia, attributed to opioid induced respiratory depression. For our study, we aimed to give equivalent doses of opioid. Using published pharmacodynamic data, that were available for adults, we took remifentanil as being 15 times as potent as alfentanil (15) . Subsequently, remifentanil has been reported as being between 7.7 to 30 times as potent as alfentanil (16) (17) (18) .
We chose to administer the opioid while the patients were awake, and intubation was timed to take place 75 s follow7ing the start of induction. The tl,* keO (the half-time for equilibration between plasma and the effect compartment) of remifentanil for analgesia has been calculated as 1.3 min (19) .
Therefore, the peak effect should have occurred at the time of laryngoscopy. Chest wall rigidity has been reported following the administration of remifentanil to awake adults (20) . It is interesting that we did not encounter this with our paediatric patients. Chest wall rigidity is associated with rapid administration of opioid, and in our study the administration of remifentanil and alfentanil over 30 s may have conferred some protection.
The time to resumption of spontaneous ventilation was similar in both groups. Although remifentanil has a very short elimination half-life of 9.5min, compared to 58 min for alfentanil (19) , recovery of spontaneous ventilation following a single bolus dose of drug, as was used in this study, is likely to be due to drug redistribution-the t, for remifentanil and alfentanil are similar at 0.83 and 0.79 min respectively Lignocaine has been shown to improve intubating conditions in both adult and paediatric studies, largely by a reduction in the incidence and severity of coughing. The efficacy of lignocaine to suppress the cough reflex increases in a dose-dependent manner and correlates well with plasma concentrations (21, 22) . In this study, we used lignocaine 0.2 mg.kg which has been shown to be the minimum effective doce required to prevent injection pain due to propofol (23). It is unlikely that, at this dose, intubating conditions were significantly affected. Conversely, the use of a larger dose of lignocaine might be effective in improving intubation conditions, with particular regard to cough.
(15).

Conclusions
In summary, we have shown that in children remifentanil 1 pg.kg-', followed by propofol 4 mg.kg-', provides intubating conditions which are comparable to those provided by alfentanil 15 pg.kg-', followed by the same dose of propofol. Remifentanil does not appear to offer any advantage when compared to alfentanil for routine use, but when the use of an intraoperative infusion of remifentanil is planned, it may conveniently be used to facilitate intubation at induction of anaesthesia. 
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